KREFEREGHE 228 Hoik
J. of Korean Acad. of Rehab. Med.
Vol. 22, No. 6, December, 1998

43 Zololl4 B Hge] b4 FAEA 54

QAN WA A} @ R Aol
Slahesh A St o Al sl 74
% QFEA W WAL
=41 = 5 5 2
ZAE - uEel - wes - ARE - MK - YA

= Abstract =

Characteristics of the 3D Gait Analysis in Gait Maturation
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Objective: To find out the characteristics of gait maturation process in Korean normal children.

Method: Three dimensional kinematic gait analysis using Vicon 370 system from Oxford Metrics
Company was performed for 72 children (33 females) without known gait anomalies aging between
one and six years old. The data were compared with those from 41 normal adults which were collected
previously using the same method, and with those from study by Sutherland et. al.

Results:

1. The initial heel contact, initial flexion wave of the knee joint during the early stance phase
and reciprocal arm swing were found before the age of 3.5.

2. Pelvic motion in transverse plane, hip joint motion in all the three planes, knee joint motion
in coronal plane, and ankle joint motion in transverse plane remained greater than those of
Caucasian children of Sutherland et. al.

3. Single stance period remained shorter than that of Caucasian children.

4. Internal rotation of hip joint and varus motion of the knee joint remained greater than those
of Caucasian children.

Conclusion: The difference between Korean and Caucasian children were

1. Development of muscles’ ability which stabilize the large leg joints during gait seems slower
among Korean children than Caucasian children.

2. These differences are probably from the anthropometrical characteristics of Korean and
Caucasian growing children. Also, the different definition of angle systems between the Korean
and Caucasian data might case some erroneous effect on the interpretation of result.

Key Words: Gait maturation, Korean children, Kinematics, Gait analysis
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Table 1. Demographic Features and Video Observations
No. of cases Video observation
. Actual leg
Age group Height(cm) length(cm)
(months) Male Female Total mean+s.d. meagn +sd Arm swing Heel contact
(n=39) (n=33) (n=72) U present(%)  present(%)
1(12~23) 4 4 8 82.4+2.8 36 +1.2 7(87.5) 6(75.0)
2(24~35) 5 2 7 93.1£5.6 42.3+3.7 6(85.7) 7(100.0)
3(36~47) 13 9 22 100.2+3.7 46.5+2.1 22(100.0) 21(95.5)
4(48~59) 12 8 20 104.7£3.1 49.8+2.3 20(100.0) 19(95.0)
5(60~71) 4 6 10 109.8+3.8 52.9+2.6 10(100.0) 10(100.0)
6(72 ~83) 1 4 5 116.8+3.6 57.4%2.8 5(100.0) 5(100.0)

Adult 164.8+8.6 83+5.1
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A(anterior til)2] FTHAZLL 14wl AAL] 2wf
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Fig. 3. Pelvic motion.

DRM: dynamic range of motion, X-axis: % gait cycle, Y-axis: degrees, Vertical split line: toe-off moment,
Horizontal split line: neutral angle

Table 2. Temporal and Distance Parameters

»  Cadence(steps/min.) Step length(cm) Speed(m/sec) Single support(%)
Age group(m) meanzs.d. p*z) meants.d. p*z) mean#s.d. p*z) mean=s.d. p*m
1(16) 176.2+29.3 0.00 29+5 0.00 0.86+0.24 0.00 33.1£3.1  0.00
2(14) 142.8+11.8 0.00 35+5 0.00 0.83+0.12 0.00 339422  0.00
3(44) 143.3£10.2 0.00 37+5 0.00 0.89+0.13 0.00 33.7#2.1  0.00
4(40) 139.6£13.7 0.00 41£5 0.00 0.97£0.17 0.00 34.6£2.6  0.00
5(20) 127.2+8.4 0.00 43+4 0.00 0.91+0.12 0.00 352423  0.00
6(10) 136.4£13 0.00 47+6 0.00 1.07£0.15 0.00 352+2.7  0.00
adult(82) 112.6£3.6 0.61+0.06 1.19+0.13 38.9+2.4

1. n: number of legs (number of casex2), 2. p*: from, Student’s t-test against the adult group
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Sagittal plane Coronal plane Transverse plane
Hip Flexion (Degree) o0 Hip Adduction =5 Hip Rotation
T T T T m[ T 1
Fix Add -
45 15’
10 o
30| 5& 20
B DRM —
15 A l 0 ‘l \J lz A DRM_\
0 ‘J—! y 2 —10/ —l— \-
-1 -20
- 15 _
Ext A;g —E:z(?
—30 —20. — 40
0 25 50 75 100 0 25 50 75 100
%Gait Cycle %Gait Cycle

Fig. 4. Hip motion.

A: peak extension, B: peak flexion, DRM: dynamic range of motion, X-axis: % gait cycle, Y-axis: degrees, vertical

split line: toe-off moment, horizontal split line: neutral angle

Table 5. Knee Motions (degrees)

Flexion Varus (-:valgus)

Age group )" . . . . 2)
Initial flexion wave Peak flexion Average of motion DRM
meants.d.  p*” meants.d. p*? meants.d. p*” meants.d.  p*”

1(16) 3.62+3.87  0.00 58.48+13.1 0.00 2.93+7.33 0.21%* 24.03+6.49  0.00
2(14) 10.7+0.75  0.03 62.75+9.3 0.13* -1£5.47  0.03 27.46+11.7 0.00
3(44) 10.79+0.3 0.00 66.24+8.75 0.10* 0.32+4.63 0.01 24.45+5.54 0.00
4(40) 10.42£2.14  0.01 65.57£12.3 0.34* 2.17+5.41 0.28* 24.99+6.12  0.00
5(20) 10.99+0.62  0.00 63.27+9.49 0.13* 2.36+5.74 0.31% 23.25+9.67 0.00
6(10) 12.74+0.0 0.00 65.21+10.6 0.49* 1.74+4.56  0.49* 23.88+4.7  0.00
adult(82) 9.819+2.1 65.12+8.33 1.78+6.04 15.47+6.65

1. n: number of legs (number of casex2), 2. p*: from Student’s t-test against the adult group,

two groups are statistically identical

*: p=0.05, the compared
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Fig. 5. Knee motion.
A: initial flexion wave, B: peak flexion, DRM: dynamic range of motion, X=axis: % gait cycle,
Y-axis: degrees, Vertical split line: toe-off moment, Horizontal split line: neutral angle

Table 6. Ankle Motions (degrees)

Plantarflexion / dorsiflexion External progression
)
Age group (n) First rocker wave DRM? Average of motion DRM”

meanzs.d. p*3) meanzs.d. p*3) meants.d. p*3) meants.d. p*3)
1(16) 1.46+£1.35 0.00 19.6817.23 0.00 9.35£12.27 0.11*  11.86t4.28  0.00
2(14) 322+1.17  0.02 24.52+3.53 0.00 9.09+7.85 0.08*  16.44+5.02  0.00
3(44) 3.06£0.59  0.00 24.15+4.01 0.00 8.69+7.1 0.00 11.99£2.95  0.00
4(40) 3.01£t0.94  0.01 24 +5.03 0.00 7.91+7.82 0.00 9.82£1.78  0.00
5(20) 3.4310.89  0.00 23.61+£3.84 0.00 10.86+8.25 0.33*  12.641493  0.00
6(10) 2.62+2.27  0.26*  26.54+4.65 0.05* 7.6615.75 0.03 12.24+2.48  0.00

adult (82) 2.81+0.72 28.92+4.87 11.47+6.68 9.26+1.7

1. n: number of legs (number of casex2), 2. DRM: dynamic range of motion, 3. p*: from Student’s t-test against the
adult group, *: p=>0.05, the compared two groups are statistically identical
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Fig. 6. Ankle and foot motion.

A: first rocker wave, B: third rocker wave, ERM: dynamic range of motion, X-axis: % gait
cycle, Y-axis: degrees, Vertical split line: toe-off moment, Horizontal split line: neutral angle
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